Role of toxicogenomics in the development of safe, efficacious and novel anti-microbial therapies.
Over the last two decades, occurrence of bacterial resistance to commonly used antibiotics has necessitated the development of safer and more potent anti-microbial drugs. However, the development of novel antibiotics is severely hampered by adverse side effects, such as drug-induced liver toxicity. Several antibacterial drugs are known to have the potential to cause severe liver damage. The major challenge in developing novel anti-microbial drugs is to predict, with certain amount of probability, the drug-induced toxicity during the pre-clinical stages, thus optimizing and reducing the time and cost of drug development. Toxicogenomics approach is generally used to harness the potential of genomic tools and to understand the physiological basis of drug-induced toxicity based on the in-depth analysis of Metagenomic data sets, i.e., transcriptional, translational or metabolomic profiles. Toxicogenomics, therefore, represents a new paradigm in the drug development process, and is anticipated to play an invaluable role in future to develop safe and efficacious medicines, by predicting the toxic potential of a new chemical entity (NCE) in early stages of drug discovery. This review examines the toxicogenomic approach in predicting the safety/toxicity of novel anti-microbial drugs, and analyses the promises, pitfalls and challenges of applying this powerful technology to the drug development process.